A myocardial infarction is the irreversible necrosis of heart muscle secondary to prolonged ischemia, that occurs when a portion of the heart is deprived of oxygen due to rupture of a vulnerable plaque of a coronary artery. The present study was undertaken to evaluate the usefulness of serum troponin I and Creatine kinase-MB in the clinical diagnosis of patients with suspected acute myocardial infraction through the chemical eye. This prospective study was carried out during the period from 2013 to 2015 on fifty patients with myocardial infarction and the results obtained were compared with thirty normal subjects. Serum Troponin I and Creatine kinase-MB were measured by Enzyme-Linked Immunosorbent Assay. The results revealed that the levels of serum Troponin I and Creatine kinase-MB activity in patients with myocardial infraction were significantly higher (P< 0.01) compared with normal healthy subjects. In addition, according to our data a strong correlation can be observed between Troponin I and Creatine kinase MB. In the frame of this work we investigated that the myocardial infarction had significant effect on serum Troponin I and Creatine kinase-MB, consequently, these biochemical parameters together may be useful as an additional follow up tools in those with suspected acute myocardial infraction.
INTRODUCTION
Acute myocardial infarction (AMI or MI), more commonly known as a heart attack occurs when there is a sudden cessation of blood flow following a thrombotic occlusion of a coronary artery previously narrowed by atherosclerosis. (1) Coronary arteries supply the heart muscle (myocardium) with oxygenated blood. Without oxygen, muscle cells served by the blocked artery begin to irreversible necrosis of heart muscle and potential death of heart tissue (Infarct). Slowly developing, High grade coronary artery stenosis usually does not precipitate acute infarction because of the development of a rich collateral network over time. Infarction occurs when a coronary artery thrombus develops rapidly at a site of vascular injury (when the atherosclerotic plaque _________________________ It is well-known that nowadays myocardial infarction is one of the most important mortality factors according to the World Health Organization, The frequent MI risk factors including diabetes mellitus, hypertension, smoking, hyperlipidemia, gender and the age, (3) acute myocardial infarction presents with sudden onset severe central chest pain, dyspnea, sweating, pallor and syncope (4).
The extent of myocardial injury is an important predictor of outcome in patients with myocardial infarction,5 following acute myocardial infarction, and prognosis is largely related to the extent of myocardial necrosis and the resultant decline in left ventricular function (6).
According to the contemporary universal definition of MI, the criteria for diagnosis of acute MI were recommended as follow: elevation of cardiac enzymes (7) together with evidence of myocardial ischaemia with at least one of the following: (a) symptoms of ischaemia; (b) history of characteristic chest pain, (c) evolutionary changes of the electrocardiogram (iv) imaging evidence of new loss of viable myocardium or new regional wall motion abnormality (8-10).
Cardiac enzymes are proteins from heart muscle cells that are released into the bloodstream when heart muscle is damaged, such as during a myocardial infarction (MI). By measuring blood levels of cardiac specific enzymes, doctors can tell whether heart muscle damage has recently occurred. Therefore, measuring cardiac enzymes is often an important step in diagnosing MIs (9).
Current clinical practice is to measure different cardiac enzymes when an MI is suspected like creatine kinase (CK), myoglobin and troponin (11) .
The troponin complex is located on the thin filament of striated muscle and is composed of three isoforms: troponin T, which attaches the troponin complex to tropomyosin; troponin I (Tn-I), which modulates the interaction of actin and myosin by inhibiting actomyosin adenosine triphosphatase activity; and troponin C, the calcium-binding subunit of the troponin complex. Troponin I & T has nearly absolute myocardial tissue specificity and high clinical sensitivity (8, 9, 12).
The measurement of CK level has long been used for the diagnosis of MI, CK, is an enzyme expressed by various tissues and cell types, which catalyses the conversion of creatine and utilizes adenosine triphosphate to create phosphocreatine and adenosine diphosphate (13) .
In the cells, the "cytosolic" CK enzymes consist of two subunits, which can be either B (brain type) or M (muscle type). There are, therefore, three different isoenzymes: CK-MM, CK-BB and CK-MB (14) .
Clinically, CK is assayed in blood tests as a marker of damage of CK-rich tissue such as in myocardial infarction (heart attack), rhabdomyolysis (severe muscle breakdown), muscular dystrophy, the autoimmune myositides and in acute renal failure (15, 16) The aim of this study was to investigate the link between AMI and Tn-I and CK-MB levels and to evaluate if these biochemical parameters are sensitive and specific biomarkers of AMI.
MATERIAL AND METHODS Subjects
The present study consisted of 80 individuals, 30 of whom were volunteer controls with no clinical evidence of any type of diseases, their mean age was 47, ranging from 30-60 years of age. The remaining 50 individuals were patients with suspected MI admitted to the coronary care unit (CCU) in order to diagnosis and receive treatment, the diagnosis of MI was confirmed within the previous 12 hours of chest pain by clinical and laboratory findings of chest pain, electrocardiogram changes, and elevations of biomarkers indicating cardiac injury their mean age was 49, ranging from 35-63 years of age.
This work was carried out during the period from April 2014 to January 2015, by collaboration between College of Medicine and Heath Sciences -Clinical biochemistry departments-Hawler Medical University.
Samples
Three ml of blood was collected via a traumatic antecubital venipuncture into vacutainer tube in the morning after overnight fasting from each subject. The serum was recovered by centrifugation at 3000 rpm for 15 minutes. The samples were either used immediately for estimation of serum Tn-I, CK-MB, lipid and lipoprotein profiles or kept at about ̴ 20 C until further analysis.
Methods

A-Determination of serum CK-MB :
The ELISA test (AccuDiag™ CK-MB ELISA Kit-Woodland Hills, California, USA ) for CK-MB is based on the principle of a solid phase enzyme-linked immunosorbent assay (17) . The assay system utilizes a monoclonal antibody directed against a distinct antigenic determinant on the CK-MB molecule. A goat anti-CK-MB antibody conjugated to horseradish peroxidase is in the antibody enzyme conjugate solution. After 1 hour incubation at room temperature, the wells are washed with water. A solution of TMB Reagent is added and incubated at room temperature for 20 minutes, resulting in the development of a blue color. The color development is stopped with the addition of Stop Solution changing the color to yellow. The color intensity is measured spectrophotometrically at 450 nm.
B-Determination of serum cardiac Tn-I:
The cTnI-ELISA test (RapiCard™ InstaTest Troponin I kit -Woodland Hills, California, USA) is based on the principle of a solid phase enzyme-linked immunosorbent assay
The test sample is allowed to react simultaneously with the four antibodies, after 90-minute incubation at room temperature, a solution of tetra methyl benzidine reagent is added and incubated for 20 minutes, resulting in the development of a blue color. The color development is stopped with the addition of 1N hydrochloric acid changing the color to yellow, then the intensity of the color measured spectrophotometrically at 450 nm.
C-Determination of serum lipid and
lipoprotein profiles: Serum lipid and lipoprotein profiles were determined for both groups spectrophotometrically by using Biomerieux Sa Commercial diagnostic kits (France). Fasting serum total cholesterol (TC), and HDL-C were measured according to the method of Trinder,(19) Fasting serum triacyl glycerol (TAG) was determined by a method described by Young and Destany, (20) while serum fasting LDL-C and VLDL-C were calculated according to Friedewald equation. (21) Statistical analysis: Data were evaluated by SPSS software (SPSS Inc. Chicago, IL, USA). Values are reported as mean ± SE, the correlation coefficient (r 2 ) was used to assess the link between Tn-I and CK-MB levels. T-test for independent samples was employed to find out the statistical significance. The levels of serum Tn-I, CK-MB, lipid and lipoproteins profile of normal healthy subjects were compared with that of suspected patients with MI concerning P value; statistical significance was set at (P < 0.05) (22) .
RESULTS
Group I (Control group):
The mean±S.E level for serum Tn-I and CK-MB were 0.02 ± 0.01 and 3.7 ± 0.05 ng/ml, respectively. The mean ± S.E values for fasting serum TG and TC were 127 ± 1.8 and 175 ± 2.5 mg/ dl, respectively. While the respective mean ± S.E of fasting serum lipoproteins (HDL-C, LDL-C and VLDL-C) were 65 ± 1.4, 101 ± 0.7 and 20 ± 0.1 mg/dl, respectively, The results of the present study are depicted in Table 1 .
Group II (Patients with MI):
The laboratory parameters of patients with MI are shown in Table ( 1) . The mean ± S.E level for serum Tn-I and CK-MB were 20.12 ± 0.03 and 128 ± 1.1ng/ml, respectively. The mean ± S.E values for fasting serum TG and TC were 227 ± 1.9and 279 ± 2.4 mg/ dl, respectively.
While the mean ± S.E values for fasting serum lipoproteins (HDL-C, LDL-C and VLDL-C) were 32 ± 0.1, 188 ± 0.3 and 49 ± 0.9 mg/dl, respectively, The data analysis indicated statistically significant increased (P<0.01) in mean concentrations of Tn-I (1006 times upper normal range), CK-MB (34.6 times upper normal range) , TC, TG , LDL-C and VLDL-C were observed in sera of patients with MI in comparison with normal healthy subjects, whereas the levels of HDL-C, decreased in a statistically significant manner (P<0.01), (Table 1 ). Figure 1 shows the correlation coefficient between serum Tn-I and CK-MB, According to our data a satisfactory correlation (r 2 = 8.27) can be observed between Tn-I and CK-MB serum samples. 
DISCUSSION
Myocardial infarction is the irreversible damage of myocardial tissue caused by prolonged ischemia and hypoxia (23) . In the present study, we describe the diagnostic performance characteristics of cardiac Tn-I (cTn-I) and CK-MB for AMI. These data are consistent with and extend findings from previous research that has identified cTnI and CK-MB as markers for myocardial injury. Our study clearly showed that AMI patients had significantly higher levels of cTnI and CK-MB as compared to the healthy controls. Hence cTnI is more specific for confirming the diagnosis of acute MI, with elevations of CK-MB, indicating severe myocardial cell injury. According to our data a strong correlation can be observed between cTn I and CK-MB in serum samples of healthy individuals
The results on serum cTnI and CK-MB activity in present study were in accordance with the reports from other workers (24) (25) (26) (27) .
The mechanism responsible for an increase in serum CK-MB and cTnI activity in MI patients is due to necrosis of myocardial cells, a myocardial infarction, commonly known as a heart attack, occurs when a portion of the heart is deprived of oxygen due to blockage of a Coronary arteries supply the myocardium with oxygenated blood. Without oxygen, muscle cells served by the blocked artery begin to die (infarct) (17) .
Creatine kinase and Tn-I are two intracellular enzymes present in greatest amounts in, myocardium, disruption of cell membranes due to hypoxia or other injury releases CK and Tn-I from the cellular cytosol into the systemic circulation. On this basis, elevated serum levels of CK-MB and Tn-I have been used as a sensitive test for MI (18) .
On the other hand the mean values obtained for AMI patients for fasting serum TC, TAG, VLDL-C and LDL-C were significantly higher than those of healthy controls (p < 0.01) This finding were in agreement with those obtained by other investigators,(28-30) The mechanism responsible for an increase in serum lipids (TG , TC, VLDL-C and LDL-C) in AMI patients may be due to elevated flux of fatty acids and impaired removal of VLDL from the plasma (19) . Furthermore, high Concentration of apoprotein B in survivors of AMI may lead to accumulation of chylomicron remnants, VLDL-C and IDL-C. Since most of cholesterol in the plasma is carried by LDL, an increase in LDL level directly may lead to an increase in TC levels as well (20) .
Elevated plasma LDL level may be due to over production or decrease its clearance as a result of modifying and blocking of LDLreceptors located on the cell surface, a decrease in LDL receptors activity leads to reduced cellular uptake of serum LDL-C (21).
Whereas the mean value obtained for AMI patients for fasting serum HDL-C was significantly lower that of control group. Similar results have also been reported by other workers (27, 28, 30, 31) .
The mechanisms responsible for this change may reside in the decreased synthesis and secretion of HDL-C from the liver or intestine and/ or accelerated elimination from the blood stream by extravasations. Increased permeability of the capillary membranes during the acute inflammation after AMI lead also to an extravasation of HDL-C. Furthermore, decreased level of apoprotein A affects directly the HDL-C level (32) .
CONCLUSION
The present study does not support the routine use of cTn-I as a diagnostic tool, the test showed a significantly better performance cTn-I and CK-MB together for predicting major cardiac events among patients who were ruled y = 7,4255x -0,3938 R² = 0,8272
Tn-I ng/ml
Ck-Mb ng/ml Chart Title out for myocardial infarction. The presence of abnormal cTn-I and CK-MB levels supports the need for intensive patient evaluation and monitoring.
